Two field experiments were conducted at the private Farm in Mansoura, Dakahlia Governorate, Egypt, during 2013 /2015 seasons to improve some wheat cultivars productivity under organic, mineral and foliar fertilization. The experiments were carried out in a strip-split plot design with three replications. The vertical plots were assigned to organic manure (compost) and mineral nitrogen combination treatments. The Horizontal plots were devoted to foliar fertilization treatments (commercial foliar fertilizers). While, the subplots were allocated to wheat cultivars (Sakha 93, Giza 168 and Gemmiza 10).
INTRODUCTION
Wheat (Triticum aestivum L.) is one of the most important nutritional cereal crops in Egypt, Iraq and all over the world. Wheat is the stable food crop to make bread, macaroni, biscuit and sweets. It is also worth mentioning that wheat straw is a source of fodder for animals. Wheat production is not sufficient for local consumption in Egypt. This calls for greater attention of all the concerned to increase the production to meet the continuous demand and reduce the gap between the production and consumption of wheat. Therefore, great efforts have been made to use suitable agronomic practices for obtaining maximum productivity of different wheat cultivars with optimum quality properties such as organic, mineral and foliar fertilization.
Compost is a natural way to rejuvenate and feed the soil. Compost recycles nutrient elements such as carbon, nitrogen, magnesium, sulfur, calcium phosphorus, and trace minerals. These nutrients not only feed the plants directly, but sustain the natural life cycles of the soil by feeding the microorganisms that live there. The organic acids in compost, like humic acid and fulvic acid make nutrients in the soil more available for plants to take up. Application of different composted materials were more effective in increasing available N, P and K in soil and wheat grains as well as some soil physical properties such as bulk density and aggregate parameters (Talha, 2013) . Therefore, usage of compost (organic fertilizer) became necessary in agriculture process because of compost supply plants with essential nutrients and reduces pollution caused by using mineral fertilizers (El-Agamy, 2006) .
Nitrogen is the most important element of those fertilizers applied to wheat, because most of Egyptian soils contain insufficient nitrogen in an available form, i.e. nitrate or ammonium, to provide for maximum growth. Where nitrogen is in short supply, yield is drastically reduced, and may even be halved on some soils. Nitrogen fertilizer has a remarkable effect on the appearance of the crop, most noticeably by improving the color and vigor of leaf canopy. This leads to a widespread over-use of nitrogen to improving growth characters, consequently, maximization wheat production as well as quality parameters. Many researchers decided that using nitrogen fertilizer in suitable needed level could improve growth, yield and its components as well as quality of wheat, including Seadh et al. (2009) , Abedi et al. (2010) , Tababtabaei and Ranjbar (2012) , Atia and Ragab (2013) , Haileselassie et al. (2014) , Khan et al. (2014) , Seadh and Abido (2014) and Seadh and El-Metwally (2015) .
The continued use of chemical fertilizers causes health and environmental hazards such as ground and surface water pollution by nitrate leaching. So, reducing the amount of nitrogen fertilizers applied to the field without a nitrogen deficiency will be the main challenge in field management. One of the possible options to reduce the use of chemical fertilizer could be recycling of organic wastes. Compost as the organic waste can be a valuable and inexpensive fertilizer and source of plant nutrients. The combination of compost with nitrogen fertilizer further enhanced the biomass and grain yield of wheat crop in this regard, Antoun et al. (2010) found that the interaction between compost and mineral nitrogen level had significant effects on 1000grain weight, grain yield/fed and N, P and K % in grains. El-Hamdi et al. (2012) reported that the combination of compost and nitrogen fertilizer improved yields, yield components and N-uptake. The best treatment was 50 kg N/fed with adding 10 tons compost/fed. Seadh (2014) concluded that fertilizing Gemmiza 10 cultivar plants with mineral nitrogen (67.5 kg N/fed) + compost (22.5 kg N/fed) to enhance wheat productivity and also to reduce sources of environmental pollution and maintain human health.
Foliar fertilization is an effective method to correct soil deficiencies, overcoming the soils inability to transfer nutrients to the plant under low moisture conditions and improve nutrient use efficiency (Mosali et al., 2006) . Foliar fertilization is the most efficient way to increase yield and plant health by applying nutrients directly to their leaves, which may be vary according to environmental conditions, physiological state of development and state of nutrition. El-Naggar and El-Ghamry (2007) reported that foliar application of humic and amino acids exhibited a significant positive effect on grain and straw yields of wheat. Seadh et al. (2009) indicated that foliar application wheat plants with mixture of micronutrients can be maximize wheat straw and grain yields and gave the best quality of grains. Seadh and Abido (2014) reported that foliar spraying wheat plants with the mixture of yeast extract and humic acid resulted in the highest values of growth, yield components, grain and straw yields as well as grain quality. Seadh and El-Metwally (2015) revealed that foliar spraying wheat plants with antioxidants resulted in the highest values of growth, yields and its attributes and grain quality.
Chosen the high yielding ability cultivars undoubtedly is very important to raise wheat productivity per unit area. In this regard, El-Metwally et al. (2012) found that the largest flag leaf area resulted from Sakha 93 and Gemmeiza 9. Sakha 94 cultivar significantly surpassed all cultivars in plant height, while Gemmeiza 10 gave the highest number of spikes/m 2 , while 1000-grain weight of Sakha 93 was the largest. The highest grain yield was achieved with Sakha 94 and Gemmeiza 9. Harb et al. (2012) revealed that Gemmeiza 9 cultivar exceeded Sakha 93 cultivar significantly in number of spikes/m 2 , weight of grains/spike, number of grains/spike, 1000-grain weight and grain yield/fed. Atia and Ragab (2013) found that Gemmeiza 9 cultivar had the highest values of grain and straw yields as well as protein and potassium contents in grains. Seleem and Abd El -Dayem (2013) showed that the highest significant value of grain yield was obtained by Gemmeiza 9 followed by Misr 1 then Sakha 94 and Giza 168. Vice versa, the lowest ones resulted from Sakha 93 cultivar. Seadh (2014) showed that Gemmiza 10 variety surpassed other studied varieties (Gemmiza 9 and Sakha 93) in most studied characters. However, Gemmiza 9 variety registered the longest spikes and the highest values of protein percentage. Whereas, Sakha 93 variety recorded the highest values of 1000grain weight.
Therefore, this investigation was established to determine the effect of nitrogen and compost combination treatments and foliar fertilizers as well as their interactions on growth, yield and its components as well as grain quality of some wheat cultivars under the environmental conditions of Mansoura district, Dakhlia Governorate, Egypt.
MATERIALS AND METHODS
Two field experiments were conducted at the private Farm in Mansoura, Dakahlia Governorate, Egypt, during the two successive winter seasons of 2013/2014 and 2014/2015. The objective of these experiments was to improve some wheat cultivars productivity under organic, mineral and foliar fertilization.
The experiments were carried out in a strip-split plot design with three replications. The vertical plots were assigned to five organic manure (compost) and mineral nitrogen combination treatments as follows: 1. 100 % compost (214 kg N/ha). 2. 75 % compost (160.5 kg N/ha) + 25 % mineral nitrogen (53.5 kg N/ha). 3. 50 % compost (107.0 kg N/ha) + 50 % mineral nitrogen (107.0 kg N/ha). 4. 25 % compost (53.5 kg N/ha) + 75 % mineral nitrogen (160.5 kg N/ha). 5. 100 % mineral nitrogen (214 kg N/ha).
The compost was obtained from El-Asria Company for Solid Waste Recycling and added after soil preparation to the experimental units at the previously mentioned rates on soil surface and then turned over via hack. Analysis of used compost was shown in Table 1 . The nitrogen fertilizer in the form of ammonium nitrate (33.5 % N) was applied at the aforementioned rates in two equal doses prior the first (25 days from sowing) and the second (46 days from sowing) irrigations.. The Horizontal plots were devoted to foliar treatments (commercial foliar fertilizers) as follows: 1-Control treatment (without foliar spraying). 2-Spraying with Stimufol at the rate of 1.50 g/liter water. 3-Spraying with Biohealth at the rate of 1.25 g/liter water.
Foliar fertilization treatments were carried out twice at the aforementioned rates after 30 and 50 days from sowing by using hand sprayer until saturation point. The commercial foliar fertilizer Stimufol was obtained from Shoura chemicals for Import and Distribution Co. The chemical composition of Stimufol is 25% N, 16% P, 12% K, 0.044% B, 0.170% Fe, 0.001 Mo, 0.030 Zn, 0.085 Cu, 0.010 Co, 0.020 Mg and 0.085 Mn. The other commercial foliar fertilizer Biohealth was obtained from Grow Tech for Agricultural Development Co, which contains Trichoderma, Bacillus, Accophilum nodosum, Amino acids, Trace elements, Humic acid, Fluvic acid, Vitamins, Auxin and Cytokinin.
While, the subplots were allocated to three wheat cultivars (Sakha 93, Giza 168 and Gemmiza 10). The Egyptian wheat cultivars that used in this investigation were obtained from Wheat Research Section, Field Crops Research Institute, Agricultural Research Center, Giza, Egypt.
Each experimental unit was 3 X 3.5 m occupying an area of 10.5 m 2 . The preceding summer crop was maize (Zea mays L.) in both seasons. Soil samples were taken at random from the experimental field area at depth of 15 and 30 cm from soil surface before soil preparation to determine the physical and chemical soil properties as shown in Table 2 . Calcium super phosphate (15.5 % P 2 O 5 ) was applied during soil preparation at the rate of 357 kg N/ha. The potassium fertilizer in the form of potassium sulphate (48 % K 2 O) at the rate of 57 kg K 2 O/ha was applied broadcasting in one dose before the first irrigation.
Sowing took place on the first week of November in the two growing seasons. Wheat grains at the rate of 178.5 kg N/ha were sown by using broadcasting Afir method. The first irrigation was applied at 25 days after sowing and then plants were irrigated every 21 days till the dough stage. The common agricultural practices for growing wheat according to the recommendations of Ministry of Agriculture were followed, except the factors under study.
Studied Characters: A-Growth characters: 1-Number of days to heading.
After 120 days from sowing, 10 plants were randomly chosen from each subplot to estimate the following characters: 2-Flag leaf area (cm 2 ). It was calculated by the following formula: a = L × W × 0.75 (Gardner et al., 1985) . Where; a = Flag leaf area, L = Length of flag leaf and W = Maximum width of flag leaf.
3-Plant height (cm). B-Yield and its components:
At harvesting (150 days from sowing), one square meter was randomly selected from each subplot to estimate the following characters: 4-Number of spikes/m 2 .
5-Spike length (cm). 6-Number of spikelets/spike. 7-Number of grains/spike. 8-Grains weight/spike (g). 9-1000grain weight (g). 10-Grain yield (t/ha). It was calculated by harvesting whole plants in each sub-plot and air dried, then threshed and the grains at 13 % moisture were weighted in kg and converted to ton per hectare. 11-Straw yield (t/ha). The straw resulted from previous sample was weighted in kg/plot, then it was converted to ton per hectare. C-Grain quality characters: 12-Crude protein percentage in grains. Total nitrogen was estimated by the improved Kjeldahlmethod according to A.O.A.C. method (1990) . Crude protein percentage was calculated by multiplying the total nitrogen values in wheat flour by 5.75. All data were statistically analyzed according to the technique of analysis of variance (ANOVA) for the strip-split plot design as published by Gomez and Gomez (1984) by means of "MSTAT-C" Computer software package. Least significant of difference (LSD) method was used to test the differences between treatment means at 5 % level of probability as described by Snedecor and Cochran (1980) .
RESULTS AND DISCUSSION

Effect of compost and mineral nitrogen combination treatments:
From obtained results in Tables 3 and 4 , organic manure as compost and mineral nitrogen combination treatments showed significant effect on number of days to heading, flag leaf area, plant height, number of spikes/m 2 , spike length, number of spikelets/spike, number of grains/spike, grains weight/spike, 1000grain weight, grain and straw yields/ha and protein percentages in wheat grains in both growing seasons. It could be stated that application of 100 % of the recommended dose of nitrogen (214 kg N/ha) as mineral nitrogen fertilizer alone increased growth characters, yield and yield components as well as crude protein percentages in grains as compared with other compost and mineral nitrogen combination treatments in both seasons. However, application of 25 % of the recommended dose from compost (53.5 kg N/ha) + 75 % of the recommended dose from mineral nitrogen (160.5 kg N/ha) came in the second rank after application of 100 % of the recommended dose from mineral nitrogen alone without significant differences between them in number of days to heading, flag leaf area, plant height, number of spikelets/spike, 1000grain weight and grain yield/ha in both seasons. This treatment may be recommended when taking into consideration the economic costs and also environmental pollution with nitrite and nitrate. While, application of 50 % of the recommended dose from compost (107.0 kg N/ha) + 50 % of the recommended dose from mineral nitrogen (107.0 kg N/ha) came in the third rank and followed by application of 75 % of the recommended dose from compost (160.5 kg N/ha) + 25 % of the recommended dose from mineral nitrogen (53.5 kg N/ha) with respect to all studied characters in both seasons. On the other hand, application of 100 % of the recommended dose from organic manure as compost alone (214 kg N/ha) gave the lowest values of all studied characters in the two growing seasons of this study.
These results might be due to the low soil content of available nitrogen, phosphorus and potassium (Table 2) , since nitrogen is considered as one of the major elements for plant nutrition and it increases the vegetative growth of plants through encouraging plants to uptake other elements and consequently improving photosynthesis and all yield components and consequently grain yield of wheat. It was worthy to mentioned that the decrease in grain yield/fed due to the increase in ratio of organic manure in fertilization treatment might be attributed to lower availability and mineralization of nitrogen which released from compost. These results are in compatible with those found by Antoun et al. (2010) , El-Hamdi et al. (2012) and Seadh (2014) .
Effect of foliar fertilization treatments:
Relevant data presented in Tables 3 and 4 revealed that, the effect of foliar fertilization treatments on wheat growth (number of days to heading, flag leaf area and plant height), yields and its components (number of spikes/m 2 , spike length, number of spikelets/spike, number of grains/spike, grains weight/spike, 1000grain weight, grain and straw yields/ha) as well as quality character (crude protein percentages in wheat grains) was significant in both seasons of this investigation. There were substantial differences in all studied characters among control treatment (without foliar spraying) and spraying with two commercial foliar fertilizers i.e. Stimufol at the rate of 3 g/liter water and spraying with Biohealth at the rate of 2.5 g/liter in both seasons. Spraying wheat plants after 30 and 50 days from sowing with commercial foliar fertilizer Biohealth at the rate of 2.5 g/liter water which considered as bio, organic and biostimulants foliar fertilizer produced the highest values of wheat growth, yields and its components and quality character in both seasons. However, spraying wheat plants after 30 and 50 days from sowing with commercial foliar fertilizer Stimufol at the rate of 3 g/liter water which considered as macro and micro nutrients foliar fertilizer came in the second rank after those sprayed with Biohealth in the two growing seasons on this study. On the other wise, control treatment (without foliar spraying) gave the lowest values of all studied characters in the two seasons.
Such these effects of foliar nutrition might have been due to the improvement in early growth, more dry matter accumulation and stimulated the building of metabolic products accompanying with foliar nutrition, which contains macro and microelements. Similar results were reported by several researchers such as Seadh et al. (2009), Seadh and Abido (2014) , Seadh and El-Metwally (2015) .
3-
4-
Cultivars performance:
Significant differences among the three studied wheat cultivars i.e. Sakha 93, Giza 168 and Gemmiza 10 were detected in flag leaf area (in the first season), plant height, number of spikes/m 2 , spike length, number of spikelets/spike, number of grains/spike, grains weight/spike, 1000-grain weight, grain and straw yields/ha and protein percentages in grains during the two growing seasons as shown from data in Tables 3 and 4 . Gemmiza 10 cultivar surpassed other studied cultivars (Giza 168 and Sakha 93) in number of days to heading, flag leaf area, plant height, number of spikes/m 2 , number of spikelets/spike, number of grains/spike, grains weight/spike and grain and straw yields/ha, which recorded the highest values of these characters in the two growing seasons. However, Giza 168 cultivar registered the longest spikes and the highest values of protein percentage in grains in both seasons. Whereas, Sakha 93 cultivar recorded the highest values of 1000grain weight at the same time the lowest values of other studied characters in both seasons of this study.
These findings might be attributed to the differences in their genetical constitution and genetic factors makeup. These results are in agreement with those detected by Atia and Ragab (2013) , Seleem and Abd El -Dayem (2013) and Seadh (2014) .
Effect of interactions:
Regarding the effect of interactions, there are many significant effects of the interactions on the studied characters. We present only the effect of significant interactions on grain yield.
The interaction between compost and nitrogen combination treatments and foliar fertilization treatments significantly affected grain yield/ha in both seasons. Fertilizing wheat plants with 100 % of the recommended dose of nitrogen (214 kg N/ha) as mineral nitrogen fertilizer alone and foliar spraying with commercial foliar fertilizer Biohealth produced the highest values of grain yield in both seasons as graphically illustrated in Fig. 1 . This treatment followed by fertilizing wheat plants with 25 % compost (53.5 kg N/ha) + 75 % mineral nitrogen (160.5 kg N/ha) and foliar spraying with commercial foliar fertilizer Biohealth in both seasons.
The interaction between compost and nitrogen combination treatments and cultivars had a significant effect on grain yield/ha in both seasons. Data graphically illustrated in Fig. 2 show that, the highest values of grain yield/ha were obtained when fertilizing Gemmiza 10 cultivar with 100 % of the recommended dose of nitrogen (214 kg N/ha) as mineral nitrogen fertilizer alone in both seasons. Fertilizing Gemmiza 10 cultivar with 25 % compost (53.5 kg N/ha) + 75 % mineral nitrogen (160.5 kg N/ha) ranked after the aforementioned interaction treatment in both seasons. Grain yield/fed was significantly affected by the interaction between foliar fertilization treatments and cultivars in both seasons. From data graphically illustrated in Fig. 3 , the highest values of grain yield/ha were obtained as a result of foliar spraying Gemmiza 10 cultivar after 30 and 50 days from sowing with commercial foliar fertilizer Biohealth at the rate of 2.5 g/liter water which considered as bio, organic and biostimulants foliar fertilizer in both seasons. The second best interaction treatment was foliar spraying Giza 168 cultivar with Biohealth as bio, organic and biostimulants foliar fertilizer in both seasons. The interaction among compost and nitrogen combination treatments, foliar fertilization treatments and cultivars excreted significant effect on grain yield/ha in both seasons. The highest values of grain yield/ha were obtained from fertilizing Gemmiza 10 cultivar with 100 % of the recommended dose of nitrogen (214 kg N/ha) as mineral nitrogen fertilizer alone and foliar spraying with commercial foliar fertilizer Biohealth ( Fig. 4 -a in the first season) and ( Fig. 4-b in the second season). The second best interaction treatment was fertilizing Gemmiza 10 cultivar with 25 % compost (53.5 kg N/ha) + 75 % mineral nitrogen (160.5 kg N/ha) and foliar spraying with commercial foliar fertilizer Biohealth in both seasons. 
CONCLUSION
From obtained results of this study, it could be recommended that fertilizing Gemmiza 10 cultivar with 25 % compost (53.5 kg N/ha) + 75 % mineral nitrogen (160.5 kg N/ha) and foliar spraying with commercial foliar fertilizer Biohealth to enhance wheat productivity and also to reduce sources of environmental pollution and maintain human health. 
